Introduction Understanding temporal rhythms in travel and activity patterns has been recognized as an important issue for the effective management of urban congestion. Research issues related to this topic concern the degree to which travel behaviour varies from one day to another, the differences between weekday and weekend travel, and the determinants of variability. Thanks to a seven-day travel diary collected for 707 individuals in the city of Ghent (Belgium) in 2008, this study goes further by studying this variability according to various time periods within the week and by analysing interpersonal and intrapersonal variations according to the varying attributes of activity-travel patterns. Methods Different variance indicators and the sequential alignment method are applied for the measurement of variability of travel-activity behaviour. Moreover, the influence of individual characteristics on these variations is examined.
Introduction
Understanding day-to-day travel demand variability has been recognized as an essential element for urban congestion management. It provides useful information for effectively handling travel demand and responding to the day-to-day variations in travel demand. Empirical studies have shown that travel demand forecasting based on one-day travel behaviour surveys may be biased due to day-to-day variations in trip generation [1, 2] . Moreover, one-day travel surveys cannot obtain an unbiased trip generation rate for different types of activities such as shopping or socio-recreation, which are not realized on a daily basis [3] . The research efforts for understanding day-to-day variations in travel behaviour better, such as intrapersonal variation, has produced substantial results since the 1980s. Past studies have shown that there is significant day-to-day variability in travel/activity behaviour [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . The research issues related to this topic concern the degree to which travel behaviour varies from one day to another, the difference between weekday and weekend, the determinants of the variability, the source (between individuals or within individuals) of variability, etc.
Hanson and Huff [5] [6] [7] utilized the 35 consecutive days travel survey data (Uppsala data) to study the day-to-day variability in travel patterns. They found that employed men and nonworking women exhibited repetitive travel-activity patterns. They further analysed between-individual and withinindividual variability in travel behaviour over a five-week period and found a significant systematic intrapersonal variability. They also concluded that 7-day travel survey data is a good sampling for individuals' long-term travel-activity patterns. Pas and Koppelman [4] applied the Uppsala data to analyse the determinants of day-to-day variability of travel behaviour. They argued that an individual's travel-activity pattern variability is influenced by the variation in their activity needs and by their resources and time constraints. The authors utilized a 5-day travel diary survey data to conduct an empirical analysis of the effect of socio-demographic characteristics on intrapersonal variability in the trip generation rate. They found a large intrapersonal variability in trip generation rates for which there were significant differences between different socio-demographic homogenous groups. Pas and Sundar [2] analysed the day-to-day variability of urban travel behaviour based on 3-day travel survey data. They concluded that there is considerable day-to-day variability in individuals' trip chaining, daily travel time and trip generation rate. Pendyala [3] utilized GPS devices to study travellers' day-to-day variability over a six-day period. The author applied the measurements developed by Pas and Sundar [2] and Pas and Koppelman [4] to quantify the variability of individual travel/activity behaviour. The author found that the degree of intrapersonal variability is influenced by the duration for which travel information is collected. The longer the surveyed period, the greater the level of intrapersonal variability.
Apart from these earlier studies, the Mobidrive six-week travel diary dataset [15] provides a rich source for several studies [9] [10] [11] 13] . Schlich and Axhausen [16] utilized the Mobidrive data to study variability in day-to-day travel behaviour. They found that travel behaviour is more stable on weekdays than weekends. They argue that two weeks is a minimum duration in which to measure travel behaviour variability. Schlich et al. [10] studied the temporal and spatial variability of leisure activity. Ettema and van der Lippe [17] utilized the one-week time use survey data in the Netherlands to investigate the influence of role expectations, work status and time pressure on task allocation patterns. The authors proposed a weekly time allocation measure to quantify the rhythms in time allocation in the household. It concluded that the day-to-day variability of travel/activity patterns resulted from the household task allocation process and long-term planning in the household. The authors further suggested household task allocation mechanisms need to be studied to better understand day-to-day travel behaviour variability. Moreover, the authors found spatial factors play a less important role in household task allocation, compared to personal and household characteristics. This conclusion is consistent with the work of Raux et al. [18] .
Besides these interesting research results, recent studies in day-to-day variability of travel-activity behaviour found particular interest in spatial and time-geography perspectives. For example, Neutens et al. [14] measured interpersonal and intrapersonal variability in day-specific accessibility, defined as the number of days per week that an individual is Bable to visit a government office for at least 20 minutes^. The authors found that individual variability of accessibility is mainly attributed to intrapersonal (differences in accessibility per day of the same individual) rather than interpersonal variability (difference in accessibility between individuals). Kang and Scott [19] utilized the Toronto Travel-Activity Panel Survey (TTAPS) [20] to investigate the variation of time allocation in activity over different days of the week. The structural equation model is applied to determine the relationships between activity time allocations and an individual's/household's attributes, work/school constraints, and time allocation of other activities and building environment attributes. The authors found higher car availability contributes to higher time allocation to joint and out-of-home activities of household members. The interpersonal variability of time allocation on weekends is higher than intrapersonal variability. Buliung et al. [12] used the first wave of the TTAPS data set to study spatial variability/repetition in an individual's visited activity destinations over a week. The authors proposed a spatial repetition index that measures the ratio of repetitive activity location choices, to measure the spatial repetition of an activity choice over a period of time. It was found that Sunday has the highest spatial variation in activity destination choices, and Monday and Tuesday have higher spatial variability than Saturday. Stopher and Zhang [21] investigated the repetitiveness of daily travel behaviour based on two Australian panels with recorded GPS data. The authors measured the repetition of different tour types, classified by its tour characteristics, i.e. tour travel time, tour distance, total activity time of tour and total tour duration. They found there is little day-to-day repetition at the level of tour.
Beyond aggregated indicators such as trips, tours or timebudget allocation, the sequence of activities performed in the course of one day is suitable for reflecting the space-time organisation of activities. One critical issue is related to the similarity measures for the daily travel-activity patterns. Wilson [22] first introduced a Sequential Alignment Method (SAM) for activity pattern analysis. The method originated in molecular biology and aims to identify segments of similarity between sequences of DNA or protein. The SAM has recently gained popularity in comparing the similarity between activity patterns [23] [24] [25] [26] [27] [28] . Note that beyond the perspective of a dayto-day variability study, the search for repetitive activity-travel behaviour, through attributes of activities and/or trips, is indeed another research issue [7] , which is beyond the scope of this study.
As multiday data sets are rare and costly (even if originating in the 1970s, as referred to in the literature), this paper takes the opportunity of a newly available data set, a 7-day travel diary in the city of Ghent (Belgium), to explore again the issue of day-to-day activity-travel behaviour. We are particularly interested in exploring day-to-day variability in travel/activity behaviour in terms of daily trips, tours, time use and activity sequence. Our analysis goes further in that it studies the variability over various time periods within the week and investigates its socio-demographic and spatial determinants on these travel/activity behaviour indicators. Moreover, we investigate to what extent systematic day-today variability influences intrapersonal variability.
The questions which guide the analysis are the following: The organization of the paper is as follows. Section 2 introduces the 7-day mobility survey data and presents its descriptive statistics. The overall methodology for measuring variability is presented in Section 3. This method is applied to travel indicators (trips and home-based tours), time use over various activities, and daily activity sequence. Section 5 analyses the influence of individual socio-demographic attributes on these variations. Finally, the empirical results are discussed and some conclusions are drawn.
The data
The data for the analysis is based on a 7-day mobility survey, conducted in the city of Ghent in 2008 [29] . The objective of the survey was to understand how individuals organize their daily activities and to investigate temporal variations in individual travel-activity patterns. As a 7-day mobility survey is a much more burdensome task compared to a traditional oneday mobility survey, the survey protocol has been carefully designed in order to make it successful. Given the available time and budget constraints, only individuals were surveyed instead of all members of the household.
The surveyed individuals were randomly drawn from the population in the city of Ghent based on the stratification of household size, gender, and age of the head of the household (12 to 75). The survey methodology is based on a paper and web survey followed by phone support. Although this survey cannot collect the activity patterns of all members in the household, it still allows investigation of an individual's daily activity patterns and the determinants of the individual's socio-demographic characteristics. A total of 717 individual 7-day mobility diaries were collected on the basis of 4000 persons contacted at home. The global response rate was around 18 %. The number of respondents is representative for the population of Ghent (251,133 inhabitants in 2008) at 95 % confidence level. The reader is referred to Castaigne et al. [29] for a more detailed description of the survey and descriptive statics of the sample.
The respondents were asked to report their daily trip chaining information, including trip purpose, departure and arrival times at destination, transport modes, as well as socio-economic attributes (gender, age, household income, occupation etc.) and mobility practice (car ownership, season ticket subscription etc.). Twelve trip purposes are distinguished and re-grouped into six categories for our analysis, encoded as 1 home, 2 work or school, 3 shopping (daily and long-term shopping), 4 personal business (bank, doctor etc.), 5 social or recreation (eating, visiting family or friends, walking, riding, leisure, sport, culture, etc.), 6 others (other activities including dropping off/picking up someone else).
The descriptive statistics of the sample are shown in Table 1 . It shows that most of the respondents (74.9 %) are the head of the household or their spouse. The average age is 40.1 years. Most respondents live as a couple (79.0 %) with on average 3 people in the household and 1.5 cars. The average employment rate (both full-time and part-time) is 56.3 %. As regards daily trip frequency, the average number of trips per person per day is 3.9, and the average number of trips is higher on weekends (4.2 trips) than on weekdays (3.8 trips).
We further investigate the number of trips per purpose according to the day of week (Table 2 ). It is found that Bhomeĥ as the highest frequency (1.45 trips a day on average). The other higher trip frequencies are related to Bwork^(0.4 trips a day), Bdrop off / pick up^(0.3 trips a day), Bdaily shopping( 0.38 trips a day), Bvisiting family or friends^(0.26 trips) and Bleisure, sport, culture etc.^(0.24 trips). When comparing trip purposes between weekdays and weekends, we found Friday and Saturday have the higher daily shopping activity. Saturday also scores higher for Bhaving a meal^trips, Blongterm shopping^, Bvisiting family or friends^, and Bleisure, sport, culture, etc.^activities. Overall, the results indicate a day-to-day activity pattern which manifests a weekly rhythm for satisfying the needs and desires for different activities.
Methodology for measuring variability
Day-to-day variability in travel-activity patterns is a complex issue with multiple dimensions. Instead of using a multidimensional similarity measurement of individuals' travelactivity patterns [24] , this study adopts a cautious approach by considering separately various indicators for analysing the day-to-day variability of travel/activity behaviour. Such Variability in day-to-day behaviour can be attributed either to interpersonal differences or to intrapersonal differences. Basic theoretical results regarding the splitting up of variance may be applied, along with the ideas of Pas [25] , who originally developed these measures for analysing day-to-day variability in individuals' travel behaviour.
Consider an indicator of daily activity-travel behaviour, n ij (e.g. the number of trips made by an individual i on day j), then the total variability (total sum of square, TSS) for a set of individuals over a period of time can be defined as
where I is the number of people in the sample, and J is the number of days in the observation period. n i is the mean daily travel/activity indicator for individual i over period J (for instance the seven days),
with n being the mean daily travel/activity indicator for all individuals and the period J (e.g. the average daily number of trips for the whole week across the whole sample),
The first term on the right-hand side of (2) is related to within-person sum of squares (WPSS) representing intrapersonal variability. The second term is related to betweenperson sum of squares (BPSS), representing interpersonal variability (e.g. the variability in the weekly average number of trips across individuals).
When it comes to socio-economic analysis or modelling, the interpersonal variability BPSS is generally explained by between-person differences of socio-demographic or placebased attributes.
The intrapersonal variability WPSS can be further split up into a systematic day-to-day variability (between-day sum of squares BDSS) and a residual variability (within-day sum of squares WDSS) as
where
n ij is the mean daily travel/activity indicator for all individuals on day j (e.g. the average number of trips on day j across the whole sample). n ij þ n j −n À Á is the travel/activity indicator for person i on day j adjusted for the systematic effect of day j, and
BDSS reflects the systematic influence of days at the level of the overall sample (e.g. Saturday or Sunday when compared to Monday or Wednesday). Since the sample is representative of the overall population, this indicator reflects the overall space-time activity rhythm of the society in question.
Note that all these indicators can be computed over various periods J, e.g. Monday to Friday, or Monday to Friday plus Sunday, or again Saturday + Sunday. These variability measurements are used in our empirical study as described in the next section.
Variability in various dimensions of activity-travel behaviour in the week
In this section, we apply the variability measurements to the indicators of travel/activity behaviour based on the survey. These indicators are the number of trips and home-based tours per day, individuals' daily activity time use and daily activity sequence.
Variability in the number of trips and home-based tours per day
The 717 people surveyed all perform at least one outside activity during the week (making at least one return trip home) and on average perform 10.3 return trips home over the seven days with a standard deviation of 3.8. Other activities are practiced at various levels during the whole week, e.g. 57 % for work, 26 % for school, 87 % for shopping and 95 % for social recreation. However, the variability in trip numbers is large when compared with that for the number of trips returning home. Table 3 shows the inter-and intrapersonal variability in the number of trips per day. One finds again the large level of intrapersonal variability in daily trip numbers observed in the literature, as in Pas [25] , with a seven-day data set), and Pas and Sundar ( [2] , with a three-day data set). However, one can go further by analysing this variability along various time periods within the week.
First, the total variability in daily trip numbers (TSS, divided by the number of days on which this statistic is computed) is roughly the same, whatever the five periods considered (from Monday-Friday to Saturday-Sunday, i.e. five, six and seven days or only the weekend). This indicates that the number and the type of days for which variability is computed have no incidence on TSS level.
The between person variability (BPSS) is in general less than the within person variability (WPSS) except on weekends: the share of BPSS in total variability TSS is minimum (35.8 %) when considering the whole week (Monday to Sunday); it increases to make up 45 % of total variability when considering Monday to Friday period (working days); and it is maximum (60.6 %) when narrowing the period to the weekend (Saturday and Sunday). It is only over the weekend that the between person variability is above the within person variability.
In other words there is greater difference in the number of trips per day for a given individual within the week than between individuals. This difference is maximal over the whole week (Monday to Sunday) while the opposite is the case when focusing on the two weekend days: then the difference between persons is more important.
A further breakdown of within person variability (WPSS) into between-day (systematic day-to-day) and within-day variability shows that the systematic day-to-day variability (BDSS) has an extremely low share of WPSS (about 5 % for the Monday-Sunday period). The intrapersonal variability in trip numbers can hardly be related to the peculiarities of the days in the week (e.g. alternation of days during the working week or during the weekend). This is once more in line with Pas [25] but one can analyse the variations of this share according to the various periods.
First, if one considers the first four lines of the table, which include the working days (Mon-Fri) and Saturday or Sunday, the level of within-day variability (WDSS) remains approximately the same (from about 2.3 to 2.5). However, the share of BDSS changes significantly when Sunday is included (from about 1 % to 5 %), and peaks at 12.5 % when the period is narrowed to Saturday-Sunday (BDSS increases while WDSS decreases sharply). As regards variability in trip numbers, this points to the peculiarity of Sunday which definitely appears as a different day from other days of the week, including not only the traditional working days but also Saturday. Table 4 shows the inter-and intrapersonal variability in number of home-based tours per day. There are some differences when compared with the variability in the number of trips. First, the total variability in the number of daily home-based tours (TSS) is much higher in the weekend period (1.61) than in the four other periods considered. This is explained by both a higher interpersonal (BPSS) and intrapersonal (WPSS) variability in the weekend when compared to other periods over the week. Second, WPSS is at its highest on the weekend for home-based tours while it is the opposite for trips: though out of home activities are organised differently for a given individual between Saturday and Sunday, it may result in less difference in the number of trips. Third, over the various periods the share of intrapersonal variability (100 %-BPSS/TSS) is larger than for the number of trips: there is overall more variability for a given person in the organisation of tours (sequence of activities while not returning home) than in the resulting number of trips.
As regards the breakdown of within person variability (WPSS) into between-day (systematic day-to-day) and within-day variability, we see that the systematic day-to-day variability (BDSS) has an even lower share of WPSS when compared to the number of trips.
To sum up, when compared to the number of trips, the analysis of the various variability indicators in the number of home-based tours confirms the specific behaviour on the weekend and shows an even larger share of intrapersonal variability. The latter is not explained at all by the systematic dayto-day variability.
Variability in individuals' daily time use
The daily travel/activity indicator under study here is an aggregated indicator of the duration of various activities a on day j for individual i d ija . Only out-of-home activities are distinguished since in-home activities are not available in detail. As mentioned in section 2, twelve original trip purposes are regrouped into six categories for our analysis: 1 home, 2 work or school, 3 shopping, 4 personal business, 5 social or recreation,
where d ja is the mean duration of activity a for all individuals on day j (e.g. the average duration of work activity on Monday across the whole sample),
and d a is the mean duration of activity a for all individuals I and period J (e.g. the average duration of work activity per day over the week and across the whole sample),
Hence we can measure the variability of this time use indicator summed across the K = 6 categories of activities by similar indicators as follows:
Note that these indicators are computed on the basis of daily time allocation to various activities, as in a daily Btimebudget^approach. For instance, work activity for an individual on one given day (d ija ) organised as one period of work with a duration of 7 h or as two periods of work (separated by trips and other non-work activities) with durations of 4 h and 3 h respectively will count as the same duration of 7 h. Table 5 shows the various figures of variability for time allocation to the six activities per day. TSS is remarkably Within this variability the share of between-person variability (BPSS) is in the majority only when considering either the working days (Monday-Friday, 58 %) or the weekend (Saturday-Sunday, 59 %). In contrast, the share of BPSS is minimal (36 %) when considering the whole week (MondaySunday): the intrapersonal variability in time allocation for the whole week takes the lead. In other words, there is greater difference between persons in daily time allocation to various activities than between days for a given person in general, either during the working week or the weekend. However, across the whole week the within person variation is greater, mostly because of the difference in activity participation between the weekend and the other days. With respect to the breakdown of intrapersonal variability (WPSS), the share of systematic day-to-day variability BDSS is again in the minority (less than 20 %), however, with significant differences when considering various periods in the week. This share is almost null (0.6 %) for working days (Monday-Friday) and about 1 % for the weekend period. This points to the basic (and expected) difference in activity participation between weekends and other days.
This also indicates that within intrapersonal variability, whether for the working days or the weekend period, is not driven by alternation of days but by other kinds of variability.
Variability in individuals' daily activity sequence
Beyond aggregated trip-based indicators or time-budget allocation, we can address the organisation of activities during the day by means of a person's daily activity sequence, that is to say, the sequence of activities that an individual performs over 24 h. The analysis of its variability allows us to understand to what extent this sequence is different from one day to another. To measure the similarity between two activity sequences, the one-dimensional Sequential Alignment Method (SAM) is used to compute the Levenshtein distance between two sequences of activities by applying a dynamic programming algorithm [23, 24] . The method computes the least number of basic operations (deletion, insertion and substitution), necessary to equalize two sequences. The higher the distance between them is, the more different the two sequences are.
For example, consider two activity sequences coded as two strings f = Bacb^and g = Babcd^. The SAM method [24] measures the equalisation effort (Levenshtein distance) between f and g as minimum basic operations to transform the string from f to g, i.e. 1) Bacb^→ Babb^(substitution of Bc^in f for Bb^), 2) Babb^→ "abc^(substitution of Bb^in f for Bc^), 3) Babc^→ "abcd^(insertion of Bd^in f). Hence the Levenshtein distance between f and g is 3. The SAM uses a comparison table (matrix) to compute the equalization costs. The one-dimensional SAM has been extended to a multidimensional SAM by taking into account the dependencies between different attributes of activity patterns (activity type, location and duration, beginning and ending time, travel mode; see [24] ). However, this also makes the calculation of similarity more complex as mentioned by Schlich and Axhausen [26] . The choice of attributes and their scaling, categorizing and weighting still lack theoretical justification. Thus, a one-dimensional alignment method is applied to compare activity type sequences. The reader is referred to Joh et al. [23, 24] for a more detailed description.
Let q ij be the activity sequence on day j performed by individual i. The distance s ij is defined as the sum of Levenshtein distances for individual i, between day j and the other days of the week. We define
where d(q ij , q ik ) are the Levenshtein distances measured by the one dimensional SAM method [24] .
Let s i be the mean Levenshtein distance for individual i from all days j of period J to all other days in the same period J, defined as
Similarly, we define s j , the mean Levenshtein distance across all the individuals of day j to all other days in period J, as: Once these Levenshtein distances are computed, the variability can be obtained based on similar variability measures as follows: Table 6 shows the inter-and intrapersonal variability of Levenshtein distances for various periods in the week. The total variability (TSS) is minimal in the weekend period (Saturday-Sunday), at a significantly lower level than on other days, and maximal when considering the whole week (Monday-Sunday). This indicates a specificity of Saturday and Sunday in activity sequences when compared with the remainder of the week, as well as a significant degree of homogeneity of these two days as to the nature of their activities when compared with working days.
The main difference with previous indicators is the high level of between-person variability, which is always more than intrapersonal variability (with a share of more than 70 %). This share is maximal during the working days period (Monday to Friday). Thus, the heterogeneity of individuals would explain a large part of the variability in the sequencing of activities.
Furthermore, intrapersonal variability (WPSS) is small and within that the systematic day-to-day variability (BDSS) is even smaller (roughly between 1 % and 9 %).
Does socio-demographic status explain intrapersonal variability?
Since we suspect that socio-demographic status might explain the level of intrapersonal variability, linear regression models are employed to investigate the effects of socio-demographic variables on individual intrapersonal day by day variability, i.e. the number of daily trips, number of home-based tours, time use allocation and daily activity sequence. As shown previously, Saturday and Sunday play a specific role in mobility and activity, so this analysis of variability is performed on the Monday-Friday period. Note that linear regression models are estimated based on a stepwise regression method.
Socio-demographic and lifecycle variables are included as explanatory variables for intrapersonal variability analysis. They include gender, age (in categories), socio-professional status, holding of a driving license, and a combination of variables which describe the role of the individual (head, spouse or child) and the household structure (single or couple; with child under 12 or not; zero, one or two workers). Table 1 show the descriptive statistics.
Holding a driving license is retained as a proxy for car availability. Indeed, we know the number of cars available in the household from the survey but not the number of driving licenses within the household. Previous studies indicate that the possession of a driving license influences an individual's travel and activity participation [30] .
Moreover, the previous analysis suggests that the intrapersonal variability of individuals' daily travel, time use and activity sequence is likely to depend on individuals' demographic and employment status. Hence, we distinguish four categories: 1. student, schoolboy (−girl); 2. housewife (or husband) unemployed, disabled person; 3. pensioner; 4 worker.
We hypothesize that these four categories of demographic and employment status may interact with other individual attributes such as gender, age, density of residential zone, holding a driving license and the individual role within the household structure. This is why the following regression analyses directly include these interaction effects. The tables in the appendix show the results of these estimations for daily trips (see Table 7 ), time use (Table 8 ) and daily activity sequence ( Table 9 ). The results for home-based tours are not shown here since they are very similar to those for trips.
The list of variables that significantly influence the different variations is identical across daily trips, time use and daily activity sequence. Male is systematically significant in interaction with status for all the three variability indicators studied here. Men have lower intrapersonal variability than women in Overall, the models show that the influence of sociodemographic status on intrapersonal variability is weak. As shown by the sign of the constant which is significant in the three models, there is an overall tendency to an increasing variability. Moreover, the levels of the constants are high, which confirms the low explanation of variability through socio-demographic variables even if the r-squared statistics are reasonable.
Discussion
The overall picture of a great intrinsic variability in travel behaviour (i.e. trip or home-based tour generation) is confirmed by our results. There is greater difference in the number of trips per day during the various days of week for a given individual than between individuals and this aspect is reinforced when considering home-based tours. However, our analysis of various periods within the week (Monday to Friday, weekend, and so on) allows us to add richer insights.
The share of intrapersonal variability in trips or tours generation is maximal during the overall week (Monday to Sunday) while this is the opposite when restricted to the two weekend days. In the case of trip generation in the weekend the difference between people becomes more important. As regards activity sequence, the variability is minimal during the weekend period, at a significantly lower level than on other days. This confirms the peculiarity of the two weekend days as to the nature of activities when compared with working days. With respect to travel behaviour (trip generation and cutting out of activities through activity sequence) Sunday definitely stands out as a different day from the other days of the week, i.e. whether the traditional working days or Saturday.
However, beyond this basic difference between MondayFriday, Saturday and Sunday, the intrapersonal variability of travel behaviour (including activity sequence) is not explained at all by systematic day-to-day variability, i.e. the alternation of days during the working week or during the weekend. This points to a kind of intrinsic, within-person day-to-day variability in travel behaviour, which can hardly be related to the peculiarities of the days of the week but rather to other sources of variability.
When it comes to daily time allocation to activities a slightly different picture emerges. The total variability in time allocation is roughly constant whatever the periods considered within the week, except on weekends (where it decreases). Unlike the case of trip generation, there is greater difference between people in their daily time allocation to various activities than between days for any given person, either during working days or during the weekend. However, there is greater difference in time allocation (i.e. activity participation) between the weekend and the other days for any given individual than between individuals, again reflecting the peculiarity of the weekend.
These results, in contrast to those on trip generation, reflect a difference between the time length which must be allocated to mandatory activities such as work or child care (or other non mandatory activities) and the organisation of this allocation, which can be planned in various ways yielding various numbers of place changes and hence various numbers of trips.
A similar difference in results in relation to previous travel indicators appears with activity sequence since interpersonal variability is always greater than intrapersonal variability. As with activity time allocation there is greater difference within activity sequences between persons than within person days. The heterogeneity of individuals would explain a large part of variability (more than 70 %) in the sequencing of activities.
When trying to find some determinants of intrapersonal variability, other than in the alternation of days, we find that the linkage with socio-demographic characteristics is weak, whether for daily trips, tours, time use or activity sequence. In general men have lower intrapersonal variability than women which would mean for women either more flexibility or more irregular constraints (e.g. linked with maintenance, childcare, shopping). Students under 25 also have lower intrapersonal variability, like other adults living single without children. This obviously points to the gender-based role (male versus female), the age-based role (student versus others) and the impact of the presence of a spouse or children on daily activity organisation in the household. The weakness of this linkage offers a different picture from the previous literature cited in the introduction (Hanson and Huff, (5) (6) (7) . However, if socio-demographic characteristics only weakly explain intrapersonal variability, what other explanatory factors are left?
The global picture is both that intrapersonal variability is large and that systematic day-to-day variability is marginal. Moreover, a striking result is that socio-demographic characteristics are mostly unable to explain the level of intrapersonal variability.
Hanson and Huff [6] suggested as a working hypothesis that individual behaviour is neither completely habitual (or routine) nor completely random. Our analysis of activitytravel behaviour over a 7-day period shows that intrapersonal variability is greater than the interpersonal one regarding trips or tours (i.e. the carrying out of mobility needs) and this can be linked with the random part of behaviour. In contrast, activity time allocation and sequencing show an intrapersonal variability, which is lower than the interpersonal one and this could be linked with the habitual part of behaviour. One limitation of this analysis, however, is the reference to the day as the basis for computing the activity-travel indicators, while the rhythm of repetition could be every other day or three days, and so on.
Conclusion and perspectives
Various travel demand management measures are in play today: they include staggering work hours, incentives to use enhanced bus or light-rail services, Bseamless^integration and chaining of various transport modes as alternatives to the car (e.g. bike and public transport), car pooling and car sharing, or even peak (or congestion) pricing. These measures need accurate prediction of their effectiveness in changing behaviour. Obviously, these old and new policy measures will only demonstrate their effectiveness if they match the day-to-day behaviour of the transport users these measures are aimed at.
Unsuspected levels of either flexibility or rigidity in travel behaviour may be revealed in response to travel demand policy measures. This is why the search for regularity, or conversely, for variability in activitytravel behaviour, is of crucial interest for modelling. While several national travel surveys already implement multiday travel diary (as in France, the UK, Germany or the Netherlands), our results give a strong case for local (city) household travel surveys based on several days of observation (at least seven days) and not only for a single day, as is generally the case nowadays. 
